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It is of utmost interest for current research to better understand potential contributing 
factors to mental health disparities based on residential context. In this research study, I 
contribute to the existing literature on U.S. mental health disparities by estimating disparities in 
depressive symptomology across the urban-rural continuum of the United States and across the 
four U.S. Census regions. I use data from the National Longitudinal Study of Adolescent to 
Adult Health (Add Health), adults aged 33-43, to measure mental health across the urban-rural 
continuum and by region through the use of cross-tabulations and linear regression models. I find 
that there are no clear differences in mental health along the urban-rural continuum or across 
regions of the country. I also find relatively low proportions of individuals with high depression 
scores in each region. However, sex and race/ethnicity each have significant relationships with 
mental health, such that young adult women and Blacks have higher depressive symptomology 
scores than men and Whites, respectively. Future research should explore how such factors are 
distributed across urban and rural communities in the four regions of the United States, to 













Current research indicates that individuals living in rural areas have worse health than 
individuals living in urban areas of the United States across a number of dimensions (Lawrence 
et al. 2017). More specifically, residents of the rural United States face serious mental health 
disparities with higher rates of suicide, depression, and substance abuse compared with people 
living in urban areas (Carpenter-Song and Snell-Rood 2017). It is not clear if the worse mental 
health in rural areas is due to living in a rural area itself or if it is due to factors like poorer 
infrastructure, lower socioeconomic status, or a combination of various social and environmental 
factors (Anderson et al. 2015; Lawrence et al. 2017; Carpenter-Song and Snell-Rood 2017). 
However, according to the Rural Healthy People 2010 survey, there is a growing body of 
evidence that social factors like scarcity of jobs, higher levels of poverty, and environmental 
issues constituent to rural areas are important in understanding poor physical and mental health 
in rural America (Bolin et al. 2015). This shows how it is of utmost interest for current research 
to better understand contributing factors to mental health disparities based on residential context. 
Ultimately, appropriate interventions can be developed for improved population health. 
Like urban-rural residence, the U.S. region one resides in can provide more residential 
context for mental health disparities. Regional variation is important to the discussion on mental 
health disparities because by identifying where mental health disparities are greatest on the 
urban-rural continuum, there can be improved estimates of population need (Andrilla et al. 
2018). Unfortunately, there is little research that I know of that offers an overview of mental 
health disparities across the four geographic regions of the United States. However, current 
research has identified that individuals in the living in the Western United States and non-




because of a disproportionately low number of behavioral health providers (Andrilla et al. 2018). 
Therefore, urban and rural communities in these areas may face unique challenges with their 
mental health.   
In this research study, I contribute to the existing literature on U.S. mental health disparities 
by estimating disparities in depressive symptomology across the urban-rural continuum of the 
United States and across the four U.S. Census regions. I use data on US young adults aged 33-43 
from the National Longitudinal Study of Adolescent to Adult Health (Add Health) to measure 
mental health across the urban-rural continuum and by region. Add Health data is used because it 
provides individual-level data on the environmental contexts for participants of various social 
backgrounds which provides more complete understanding of geographic disparities in mental 
health. This can better inform future policy on improving mental health across America based on 
social determinants unique to all the U.S. regions and the urban-rural continuum. 
Additionally, individuals in this age group are being studied because research indicates there 
has been a rise in midlife mortality due to hopelessness and self-destructive behaviors that reflect 
despair (Gaydosh et al.2019). Therefore, mental health disparities based on geographic context 
may be more pronounced for this group and it may be more obvious if urban-rural residence or 
U.S. region is a protective factor in regards to one’s mental health.  
In the following section, I review the literature on mental health disparities based on 
geographic context. Next, I describe my data and research methodology, followed by a 
presentation, discussion and explanation of my results. I conclude this paper highlighting 







The literature indicates that health disparities across rural and urban areas is explained by 
structural factors such as socioeconomic differences, social ties and healthcare access (Andersen 
et al. 2015; Alcaniz et al. 2020). This review presents an overview of mental health disparities 
based on urbanicity and region. 
A key difference between urban and rural areas in America is population density. Urban 
areas are more densely populated due to the more intense concentration of land development. 
Higher population density can be a contributing factor to better mental health (Fontanella et al. 
2015). This is because the lower population density of rural areas is potentially socially isolating, 
with individuals having less fact-to-face contact and supportive networks (Fontanella et al. 
2015). Additionally, due to lack of employment in rural areas, many residents (especially youth) 
have left rural communities, increasing the degree of isolation for those left in such areas 
(Fontanella et al. 2015). A recent study conducted by Lawrence et al. (2017), for example, 
illustrated that young adults who live in in densely populated areas in young adulthood relative 
to adolescence have better cardiovascular health than those who live in areas similar or less 
dense than their adolescent residence (Lawrence et al. 2017). While the Lawrence et al. study did 
not measure mental health disparities, the significant difference in physical health outcomes 
based on residence also shows how the population density of an area is related to protective 
factors for one’s health. More specifically, higher population density may lead people to walk 
more often, rely less on automobiles, and use public parks (Sallis et al. 2020). Due to the lack of 
these amenities, rural areas may have widespread mental and physical health concerns (Rivera et 




At the same time, a recent study by Gaydosh et al. (2019) finds that indicators of despair 
(including depressive symptoms) are consistently highest in metropolitan or micropolitan locales 
compared with less populated locales (Gaydosh et al.2019). Indicators of despair are described as 
mental health and substance abuse disorders. The pronounced level of deaths of despair among 
low-educated Whites in rural settings with documented economic stagnation is also potentially 
indicative that mental health status is poor in rural settings (Case and Deaton 2020). In this study, 
I will expand on the work completed by Gaydosh et al., by analyzing urban-rural disparities in 
mental health across the entire US.  
 The United States Census Bureau recognizes that there are four distinct American 
regions: the Northeast, Midwest, West and the South. Current literature is limited in solely 
analyzing mental health disparities based on all four regions. For example, in a study by Kim et 
al., (2013) with 1,008 black individuals and 1,870 white individuals, the authors found that 
individuals in the Midwest report lower mental health service use than did those in the South and 
West. The West was the only region, “to show income as a predictor of mental health service use 
because the odds of using mental health services for those with greater than or equal to $75,000 
annual income were 2.59 times greater than those for individuals with less than $20,000 annual 
income” (Kim et al. 2013: pg.624). These studies emphasize the potential importance of 
geography for mental health disparities. At the same time, these studies are limited in the 
conclusions they can provide due to their small sample sizes of and non-representative data. 
Another key component differentiating urban and rural populations is socioeconomic 
opportunities for residents. For example, one study showed that median income and percent 
poverty explained about 50% of the variation in age-adjusted premature mortality rates across 




mental health rates can be affected by socioeconomic disparities because rural dwellers are 
growing increasingly disenfranchised in a ‘second America’ facing a host of infrastructure and 
health problems (Jaidka et al. 2021). In example, one recent analysis shows that there is an 
unmet need for mental health treatment among youth and adults: 23.6% of adults with a mental 
illness reported an unmet need for treatment in 2017-2018 (Mental Health America, 2020). This 
number has not declined since 2011. These adults tend to mainly reside in the South with some 
in the Midwest and Western United States, regions with a greater proportion of rural areas. 
Rankings from this study also indicate differences within regions. For example, Minnesota 
residents have better mental health than residents of Indiana, even though both states are in the 
Midwest (Mental Health America, 2020). Similarly, North Carolina residents have better mental 
health than South Carolina residents, even though both states are in the U.S. South (Mental 
Health America, 2020). These results suggest a need to determine if urbanicity and region are 
key components of mental health disparities across the United States. 
All in all, the literature indicates that access to healthcare, high socioeconomic status and 
greater population density could be protective factors for mental health, and these are resources 
that can vary substantially across the regions of the United States. For this research study, the 
main question of interest is to determine if living in an urban or rural area is associated with 
mental health. In addition, does mental health vary across the four regions of the country? 
Through robust analyses, I contribute to the existing literature and paint a more comprehensive 








The conceptual framework for the study is depicted in Figure 1, which identifies the primary 
and mediating variables to address my research questions: “How is urban-rural residence 
associated with depressive symptoms among adult Americans?” and “How does depressive 
symptomology vary across the four regions of the United States?” My outcome variable is 
mental health, which will be measured by depressive symptomology from Add Health. Mediator 
variables as identified from the literature include access to healthcare, socioeconomic status and 
population density. These are mediator variables because they are potential variables that explain 
the relationship between urbanicity and mental health. I will not be analyzing the effect of the 
various mediator variables on the relationship between urban-rural residence and mental health. 
However, I will control for age, sex, and race/ethnicity. This is to prevent the demographic 
characteristics of the Add Health participants from acting as confounders. The two objectives for 
this study are to examine the association between urbanicity and depressive symptoms and to 
determine if mental health varies across the four regions of the country. Based on the literature, I 
expect to find mental health to be poorer in in rural areas. Additionally, I expect mental health to 
be poorer in the Southern and Midwestern United States- the two regions where mental health 
care is limited and the proportion of rural areas is greater (Andrilla et al. 2018). 
Research Methodology  
Data  
The data for this study come from the latest wave (Wave V) and the preceding wave (Wave 
IV) of the National Longitudinal Study of Adolescent to Adult Health (Add Health). Add Health 
is a longitudinal study that is nationally representative of the U.S. population who were in grades 




will document mental health disparities based on urban-rural residence among a nationally 
representative cohort that is now aging into early midlife. This is because, at Wave V, Add 
Health respondents are between the ages of 33 and 44. Wave IV is being incorporated into this 
analysis due to the unavailability of census tracts information for the respondents of Wave V. In 
other words, I identify the urban or rural residence of Wave V participants from their responses 
during the Wave IV collection. While some error can be expected in my analyses since 
participants in Wave V may have changed their geographic location since their responses in 
Wave IV, Add Health data also allows me to identify if there are mental health differences by 
region, therefore providing a greater understanding about patterns of mental health among U.S. 
adults.  
Wave V is made up of 12,300 participants. Participants were removed from the analyses if 
they lacked a response to any of the variables of interest in Wave V and the census tract 
information from Wave IV ultimately ending up with a sample population of 11,371. Weights 
were used because in Add Health there are 12,300 participants that represent a cohort of 
individuals who were in middle and high school in 1994 and 1995. The probability that 
individuals were selected into the dataset was not equal and participants were not chosen with 
the same probability; that is, some schools that were sampled from were more likely to be chosen 
than others. Additionally, there is oversampling of various groups of people such as urban-living 
individuals and Asian Americans. Therefore, to make the data nationally representative and its 
analyses generalizable, I use a weight variable.  
Measures 
For the analyses, certain variables have been selected to measure mental health, urbanicity 




depressive symptoms from participant responses to a five-item scale (CES-D) included in the 
Wave V Add Health survey: 
a. During the past 7 days, I felt that I could not shake off the blues, even with help from my 
family and friends.  
b. During the past 7 days, I felt depressed.  
c. During the past 7 days, I was happy.  
d. During the past 7 days, I felt sad.  
e. During the past 7 days, I felt that life was not worth living.  
 
Each of the aforementioned item’s responses varies from 1 to 4, with higher numbers indicating 
a higher level of depressive symptoms. Item C was reverse-coded during the analyses since a 
response of 1 would indicate that a participant was never or rarely happy, which is an indication 
of more depressive symptoms. This measure was quantified similar to the study by Gaydosh et 
al. (2019). The responses to the five questions are summed, leading to a cumulative scale that 
varies from 5-20. A value of 20 indicates severe depressive symptoms while 5 indicates little to 
no depressive symptoms. By analyzing depressive symptoms instead of mental health diagnoses, 
I hope to provide a more accurate representation of mental health conditions based on geographic 
variation. Measuring depressive symptoms does not require a diagnosis from a healthcare 
provider, which may be inaccessible to some Americans, making depressive symptoms a better 
variable to contextualize mental health differences (Anderson et al. 2015; Lawrence et al. 2017).  
To identify the urbanicity of participants, I use the recorded Rural-Urban Commuting Area 
Codes (RUCA) to identify if participants reside in urban or rural areas. This variable is obtained 
from Wave IV of Add Health. This variable was similarly used in the study by Lawrence et al. 




town or rural area based on population size and the population that commutes in and out of the 
area. The specific categories include: metropolitan area core, metropolitan area high commuting, 
metropolitan area low commuting, micropolitan area core, micropolitan area high commuting, 
micropolitan low commuting, small town core, small town high commuting, small town low 
commuting, and rural areas (Morrill et al. 1999). These RUCA codes are dummy variable coded, 
with metropolitan area core areas serving as the reference group. Region or residence comes 
from Wave V of the Add Health study. It uses the United States Census Bureau definitions to 
differentiate individuals who live in the West, the Midwest, the Northeast, and the South. The 
survey responses I am using do not have any identifiers so confidentiality of the participants in 
Add Health is maintained.  
Age, sex, and race/ethnicity of respondents to the Add Health survey are controlled for in this 
study. They are obtained from Wave V of the survey. I created the variable “Age” in the Wave V 
dataset to determine the age of each of the participants. I used the birth month, birth year, survey 
month and survey year to calculate the age of the participants at the time they took the survey. 
Sex and gender have similar distributions in this study; therefore, only the variable “sex” was 
used. Sex is measured as a binary variable where a categorization of “0” indicates a male and “1” 
indicates a female. Race/ethnicity for respondents in Wave V was determined directly from the 
survey respondents.  
Analytic Approach 
I begin my analyses obtaining descriptive statistics on each of my variables of interest 
similar to the study by Lawrence et al. 2017. Frequency distributions helped me visualize the 
demographics of the respondents to Wave V and determine the proportion of respondents in 




analyze the relationships between mental health, RUCA and region. Then, similar to the 
Lawrence et al. 2017 study, I conducted linear regression analyses to understand the 
differences and strength of associations for mental health across the urban-rural continuum 
and by region. Age, sex, and race/ethnicity were added subsequently to the regression models 
to control for their influence on the associations between mental health, urbanicity and U.S. 
region. All analyses use statistical weights to ensure representativeness.  
Results 
Descriptive Results 
Figures 2-7 display the frequency distributions for each of the variables in my analysis. 
From Figure 2, the frequency for severe depressive symptoms is low. Most participants rate their 
depressive symptoms between 5-10, with the greatest number of participants scoring either 5 or 
6. Geographically, the majority of participants in Wave IV of the Add Health study live in 
metropolitan areas. This is described further in Table 3, which shows a proportion of .7073 living 
in RUCA code 1, the most metropolitan area code. The sample of Wave V participants also 
mainly lives in the Southern United States, as seen by the frequency distribution for region in 
Figure 4.  
Figure 5 also shows that the age of Wave V participants ranges from 32-44. With this in 
mind, it is important to know that Wave IV describes participants when they were 24-32. Since 
the RUCA codes in this study are of participants in Wave IV, their respective RUCA codes may 
be entirely different in Wave V if individuals moved for education, family or other purposes. The 
frequency distribution in Figure 6 also shows that there are more females than males in Wave V. 




participants identify as White, followed by Black, Hispanic, Asian, Native/other racial category 
and multiracial.  
From the cross-tabulations in Tables 1 through 3, I explored the relationships between 
depressive symptomology, RUCA code and region. Table 1 shows that within each RUCA code, 
about 20 percent Add Health participants rate their depressive symptoms at a 5 or 6. The 
proportion of individuals reporting severe depressive symptoms is very low for every RUCA 
code. There is a similar pattern in Table 2, when looking at the relationship between mental 
health and region. In each region, about 20 percent of Add Health respondents have very low 
depressive symptoms. Moreover, there are very low proportions of individuals with high 
depression scores in each region. Figure 8, which shows the mean depressive symptomology 
ranking for each region, also supports the notion that there is no difference in mental health 
rankings across each region. The mean values are 7.33, 7.45, 7.44 and 7.39, respectively, for the 
Midwest, West, Northeast and South. Thus, there are no clear differences in mental health across 
RUCA codes or region in the bivariate results. 
 Linear Regression Models 
Table 4 presents linear regression models predicting mental health. Model 1 supports the 
cross-tabulations in Table 1, by showing that there are no differences in mental health based on 
the urban-rural continuum. The p-value is greater than 0.05 and I fail to reject the null 
hypothesis. When region is added in Model 2, it also shows that region does not have a 
significant relationship with depressive symptomology. 
Models 3-5 introduce the demographic controls of age, sex and race/ethnicity. The 
addition of these controls shows that sex and race/ethnicity each have significant relationships 




rejection of the null hypothesis. Therefore, while geographic variables in this study do not have a 
strong relationship in predicting differences in depressive symptomology, sex and race/ethnicity 
may play important roles in depressive symptomology. 
Discussion 
 I found that there is no significant relationship between depressive symptomology, 
urbanicity and the region that U.S. adults reside in. This potentially shows that while geography 
may not be associated with predicting one’s mental health, other social/demographic factors such 
as race and gender across the United States may be more predictive of one’s mental health 
(Anderson et al. 2015). This is because ‘female’ and ‘black’ have significant relationships with 
predicting depressive symptomology. Therefore, future research should explore how race, sex, 
and other social demographics are distributed across urban and rural communities in the four 
regions of the United States. Through this means, United States policy work will be more aware 
of the particular areas that are at risk for unique challenges with mental health.  
 The lack of differences in mental health across urbanicity may also be result of a 
potential error introduced in using Wave IV RUCA codes with Wave V data. Participants may 
have moved between RUCAs since Wave IV, which could alter the distribution of mental health. 
Also, since as a large proportion of the sample resides in RUCA code 1, and there are not many 
participants residing in rural areas, this dataset may not be representative of the population in 
rural America. 
 There is also a lack of differences in mental health rating across U.S. region. This is 
interesting because each of the United States regions differ from one another environmentally 
and culturally (Long and Pellegrin 2018). However, since a lot of the respondents lived in RUCA 




share similar characteristics to one another. This could be a contributing factor to the average 
mental health rating being around 7 for all four regions. Future research should identify if rural 
areas in each U.S. region are similar to one another. This could make policy addressing mental 
health disparities to create interventions based on how urban their home is. More resources could 
be introduced into resource poor areas and in resource rich areas, utilization could be more 
encouraged. 
 Finally, this study finds the control variables of sex and race/ethnicity to be significant in 
predicting mental health. Females compared to males and Black individuals compared to White 
individuals have a significant relationship in predicting mental health. Future studies may want 
to further breakdown gender and race/ethnicity compositions in various geographic locales to 
identify geographic areas where individuals may be more disadvantaged when it comes to mental 
health and create interventions to support their needs.  
Conclusion 
 In sum, I found there to be no significant relationship between the urban/rural residence, 
region and mental health. Instead, mental health was significantly predicted by gender and 
race/ethnicity. Future research should examine local and regional differences in demographic 
variables such as race and gender to identify where individuals may be more at risk for severe 
mental health conditions. Instead of conducting research at a national level, research should 
focus on detailed analyses at the state-level to discern potential reasons for mental health 
disparities within the state. Each geographic area faces its own challenges and through work that 
addresses the distinctive qualities of each state, mental health disparities can be progressively 
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Figure 1: Conceptual Framework for the Relationship between Urban-Rural Residence and 














Figure 2: Frequency Distribution of Mental Health Rating of U.S. Adults aged 33-44 from Wave 













Figure 3: Frequency Distribution of RUCA Codes of U.S. Adults aged 24-32 from Wave IV of 





Figure 4: Frequency Distribution of U.S. Region that U.S. Adults aged 33-44 resided in from 









































Figure 7: Frequency Distribution of the Race/Ethnicity of U.S. Adults aged 33-44 from Wave V 















Table 1: Cross Tabulation of Mental Health Ranking by RUCA Code for U.S. Adults from the 






 1 2 3 4 5 6 7 8 9 10 Total 
5 .2174 .2487 .2698 .2695 .2569 .2667 .1924 .3169 .2504 .2402 .2275 
6 .2418 .234 .2918 .2188 .2834 .2211 .1971 .252 .2046 .2365 .2393 
7 .1726 .1723 .0651 .1738 .1153 .2212 .1804 .126 .1137 .1509 .1689 
8 .1162 .1036 .2 .1224 .0574 .1072 .1142 .0852 .1032 .1168 .114 
9 .0819 .0892 .0734 .0701 .0564 .0615 .1288 .0648 .1134 .0866 .0822 
10 .0623 .0506 .011 .0584 .1075 .0639 .064 .055 .0462 .0524 .0613 
11 .0357 .0282 .0255 .0178 .0258 0 .0413 .037 .0102 .0444 .0335 
12 .0161 .0208 0 .0163 .0247 0 .036 .007 .0122 .0262 .0175 
13 .0194 .0077 0 .0154 .0183 .043 .0095 .0513 .0562 .0094 .0178 
14 .0124 .0144 0 .0107 .0298 0 .0021 0 .003 .015 .0125 
15 .0074 .0086 0 .0094 .0037 0 .0034 0 0 .0111 .0074 
16 .0066 .0097 .0186 .0053 .0085 3.0e 04 .0071 0 0 .0031 
17 .0036 .0084 .0279 .003 .0122 0 .0086 .0048 0 .0025 .0044 
18 .0023 9.0e 04 0 .0048 0 0 .0112 0 .0838 .0044 
19 .0022 .0021 0 .0033 0 .015 0 0 .003 4.2e 04 
20 .0021 8.6e-
04 
.0171 .0011 0 0 .0039 0 0 0 .0019 










 West Mid-West Northeast South Total 
5 .2187 .2137 .2012 .2278 .219 
6 .2529 .2389 .2143 .244 .2407 
7 .1812 .1738 .1984 .156 .1705 
8 .104 .1123 .1365 .1136 .1141 
9 .0886 .0868 .0671 .0887 .0857 
10 .0682 .0584 .0625 .0618 .062 
11 .0293 .0335 .0564 .0309 .0343 
12 .0097 .0201 .0153 .0197 .0176 
13 .0172 .0195 .0169 .0174 .0179 
14 .0092 .0159 .0096 .0124 .0126 
15 .0081 .0068 .0067 .0085 .0077 
16 .0053 .0057 .0048 .0087 .0068 
17 .0013 .005 .0037 .0055 .0044 
18 .0016 .005 .002 .002 .0028 
19 .0028 .0031 .0021 .0015 .0023 
20 .002 .0013 .0025 .0015 .0016 
Total 1 1 1 1 1 
Table 2: Cross tabulation of Mental Health Rating by Region of U.S. Adults Aged 33-44 from Wave V of 









 West Mid-West Northeast South Total 
1 .8551 .7148 .8468 .602 .7073 
2 .0458 .0997 .0677 .1156 .0932 
3 .002 .001 .0079 .0113 .0063 
4 .0644 .0819 .0242 .0919 .0764 
5 .009 .0272 .01 .0443 .0292 
6 .0015 .003 .0031 .008 .0048 
7 .0079 .0178 .0085 .0367 .0229 
8 .0023 .0131 .0054 .0105 .0093 
9 .0014 .0045 .0052 .0114 .0069 
10 .0107 .0369 .0213 .0682 .0436 
Total 1 1 1 1 1 
 







Figure 8: Mean Mental Health Rating (MH) for U.S. Adults aged 33-44 from Wave V of Add 













Linear Regression Models 
 Model 1 Model 2 Model 3 Model 4 Model 5  
RUCA      
RUCA 1 0 0 0 0 0 
RUCA 2 -0.0657 -0.0786 -0.0826 -0.0798 -0.0501 
RUCA 3 -0.0326 -0.0338 -0.0296 -0.0501 -0.0891 
RUCA 4 -0.214 -0.215 -0.217 -0.215 -0.231 
RUCA 5 0.00460 -0.00583 0.00523 -0.00388 0.0271 
RUCA 6 -0.314 -0.320 -0.311 -0.310 -0.288 
RUCA 7 0.370 0.364 0.268 0.375 0.377 
RUCA 8 -0.459 -0.484 -0.487 -0.481 -0.467 
RUCA 9 0.813 0.803 0.806 0.799 0.752 
RUCA 10 -0.0432 -0.0541 -0.0572 -0.0573 -0.0473 
Region      
West  0 0 0 0 
Midwest  0.201 0.199 0.198 0.175 
Northeast  0.201 0.204 0.208 0.194 
South  0.124 0.124 0.125 0.0665 
Age   0.0292 0.0319 0.0304 
Sex      
Male    0 0 
Female    0.180* 0.174* 
Race      
White     0 




Hispanic     0.0227 
Asian     -0.231 
Native/Other     -0.0694 
Multiracial     1.959 
Constant 7.477*** 7.346*** 6.243*** 6.048*** 6.100*** 
      
Observations 10883 10883 10880 10880 10880 
R-squared 0.00209 0.00284 0.00332 0.00454 0.00754  
*p<0.05, **p<0.01, ***p<0.001 
 
Table 4: Linear Regression Model Predicting Mental Health Rating from RUCA, Region and 
Control Variables: Age, Sex, and Race/Ethnicity 
 
 
 
 
 
